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|57|}i8« 

- PIN Sf^^fPmH PIN B.ii*Sf#»® — 

SmifliJiiB-mH PIN ^t^fltl i S!*#«:Jim«^^ia 




(BJ)M 1456 ^ 



*c * ^ 



T^K PIN ^^/AJt^M^l^0M^^^^— PIN ^Jin PIN 

^-3- PIN ^;J^-'&'fn^— >h i ^^^^Mc; JL^- PIN ^i^^ 
i ^ PIN i ^^-H*^>gr&:fe-:^H««i^^ =- 

PIN i ^-^-^>^;grfe:*S-#,r«>»a^. 

2. ^:^;|3l^«j-|^^ 1 *t^— PIN i M^^^Mc-^ 
300nra J. 2200nni ^MM-J^. 

3. #^*Lif'J^^ 1 ¥j^^^i^, *t^^ PIN i ^^^^^M:^ 

4. ^mSL^]^^ 1 6^it^^^t> PIN ^y^^ n ^^-^^^yg:^ 

5. ^m^^']-^^ 1 6^it^^#-, *t^— PIN ^^f>^ n 

6. ^^M)^^ 1 *t^:^ PIN ^;|il6^ i 

7. 4|J-^*L^'JJ^^ 1 ^it^^^t, *t^^ PIN ^;f^6fi i 
J^M-A.'^SQnm J. 250nni , 

8. ^M']-^^ 1 ^^^^r^, ^t^-S- PIN i ^^-^^Mr^} 

9. ^^^^^]^^ 1 -^t^-S- PIN i ^^^^M,^ 

10. ^^M)-^^! *t*t^- PIN i n^^^ 
Mz^:^/X SOnra J. 250nm 6t;gr>^>!l. 

PIN ^;|^>yot^JN-#J#-,BR«5/f PIN Hk^. PIN 

^ PIN i ^^-fH^yir; JL^— PIN 
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i n-^^i^M:^^^^^Hft, ^^PIN i ^^^^Mz^i^^^n^^%^ 

11 ^t^— PIN ^^6^ i -m^^i^Mz 
SOOnra M. 2500nm ^MrM-A. 

13. ^^m^]^^ 11 ^^^n^, ^t^— PIN i ^^^^M, 

14. ^^^^^]-^^ 11 6^:3t^^>fr, *t^— PIN n ^^^^Mz 

15. 4l^4J&;fX.^'J^^ 11 ^t^— PIN i^m^ n ^-f-^>f*^.gr 

16. #-^*LifJ^^ 11 ^^it^^-i^, *t^-^ PIN i 

17. 4|Li&;j5L^'JJ^^ 11 -^t^-^ PIN i n^^^M: 
^y^J^ 200nni ^ 2000nm ^Mz^A. 

IS.^^M^^ n A^it'fe^^, ^t^-H-PIN i n^^^Mz 

19. ^m^^^]-^^n ^^^Wr^. ^t-^t^-H-PIN i ^^-^ 

20. ^mSL^'^]-^^ 11 A^it^^-i^, ^t^- PIN i ^^-^^^ 
50nra 250nin 

21.4lL4&*L^'JJ|-^ 11 -^t^-^PIN ^^6^ i ^^-f-#->g: 
^Wi^^^^^^ 10000"' 
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949 , 498 ^mmt^§tM:^'^. ^;ir6fr%>&Ail#6^%>&-^t 

K.Miyachi ^^v, Proc. 11th, E.G. Photovoltaic Solar 
EnergyConf. , Montreux, Switzerland, 88, 1992 ii, K. Noraoto "a- 
Si Alloy Three-Stacked Solar Cells with High Stabilized Efficiency", 
7th Photovol taic Science and Engineering Conf. , Nagoya, 275, 1993 . 



1 



Hamakawa, Y -^A. "Device Physics and Optimum Design of a- 
Si/Poly Si Tandera Solar Cells", Proceedings of 

4thInternational PVSEC, pp. 403-408, Feb. 1989, A. Shah, H. keppner 
"Intrinsic Microcrystalline Silicon (u-c-Si: H) -AProraising 
New Thin-film Solar Cel I Material", IEEE First Wor IdConference on 
Photovoltaic Energy Conversion, pp. 409-412, Dec. 1994, i^^Michell, 
R.L. # , " The DOE/SERI Polycrystal 1 ineThin- film 
Subcontract Program, Proceedings of 20th lEEEPhotovol ta ic 
Specialists Conference, pp. 1469-1476, Sept. 1988. 

it PIN ^^/A.^M^m^mM^^^f^— PIN PIN i^m^ 

PIN >^^^^->^ i M^^i^M:-, J-^- PIN i 

PIN i^^^ i ^^^^MztL^i^^^l^^^^^n^^. 

Se.5:; 



^^^i^M.-^y:imfikA^ 300nm M. 2200nm ^^M-J^, JL^^iib,^ 500nm 
J. 2000nm . t^;^'fe.^«k> ti^^^a^9J^^6^^i-^>LT, e.^^mtl«l^ 

i ^^-f-'f^ygrT^tfcfitk.^;^ SOOnin ^ 2500nm JLj^dtfi*,^ 600nm ji. 2200nm 



m^'?^^ i n^^^M:i^i^:^^:^AK. 50nra ^ 250nni M.MJif-^h^AK. 
70nra ^ ISOniD 6^j>g:>f.;^. J^^t^^^^^"^ ^^^l^^n^^^^'^T y C.^ 
J^i5L>^%?ife.6^ i ^4-^>ir^Jff^:^^^>^ 60nin ^ 250mn JLitifAfc^AiL 
80nra ^ 180nin 6^>&>f->!l. ^*t^^%>fct^^^B^«>^^6t*^^JLT, C 
^X.m.A^'^^ i ^^-f^-fl^y&i^if Ak,^^;^>y. 200 ^ 2000nfD ^MzM-/t. 

1 ) ^^^^ n #>grJl6*F i ^.-f-M^>gr^<^>'Xi^?^^P.il^^^, 

2 ) f^^^ n ^>grJi6^ i ^^-^'f*^>&6^^««ai^^^>y.S^^?.6^#^d^l^-^ 

3 ) n m^-L^ i ^^^i^M^^^nJfk, im>^ttyy.M^^^ 

( 4 ) i ^-^-5^'f*^>gr6^^^B«B>^^^:&f>ik.^^^AiL45 ;^,^% ^ 

90 >^.-f-%6^>|-3:, JLjtififc;^>y. 48 J§.^%^ 75 >^.^%6^^J:. it'f^.#^^B% 

40 >^.^% J. 90 >^,^%JiLjtd^i<k.^>y. 45 J§.^%$. 75 ;f.-f-%6<j>t- 
■i:. JM^SOOnmi^dffifcA*;^ 10000cm" ititmW 



^nr^^'n-^^'^^^!^ ( Voc ) . -tLT>a^ n i n^^^nfk^M:^^ 

iKm.'^J^Wtri^AA^^ 30 ^J. 450 ^ijti5^34^>y^ 50 ^J. 350 

1/4 ^*l:^>|-J:#LiS:^^^i;L. iSL^^i^^^i^^J^ ( Voc ) ^^^m^ 
( FF ) T 

^^^^r^-^jOLii,^-^ #'^, © ^ ^H^^^ ^ v& 4->gr>?- 

7^7Ai^>^T^X>g|-^ ( FF ) 
^^^yM.^J^ ( Voc ) ( FF ) . 

^ ISO^-'J^T— PIN (TjS^yik.) ; 140 ;$.7fT— PIN ^ 
( tr«l^-^) ; JinO^TTcT— >h^^PlN ; -^^HA.^ 

^"^^U. 101 Ji, JL^il^'^ PIN ^;|il6^^Ji^^il7— 115 

il^PIN *t;|^^^'Jife n ^-f-^4*^>g: 103 . 109:fpll2. \ ^^^^Mz 



lOA i—^m^^M,) . 105 . 106 (— ^i^H'vir) V 110 ;^ 113 k>C>S. p f^-^ 
111 ^ 114 ^JLJ^I. 
^>^iCfl^ t. #««Bi^^^'ftl^- PIN i M^^Mz 113 , 

>5^4^^#^^P1N i M^^^M: 110 

^ PIN ^;i^6fF i 105 . 

240 6^ n ^-^-^-^yg:^^^ n 208 ^ n ^^^^^^i^- 209 

^^^3:^^^. ^Ai^^^ #^ 250 ^7j^T— PIN JL230 
^tfT-^-^-^PIN JL#^ 200 ^^T— -1-^;^; 201 ^tf—^-^^ 

2Q2 ^n^—A-ir^^jtM; 203 , 209 ^ 212 n ^-^^'f^ygr; 
204 . 205 . 206 . 210?f«»213 4^^ i ^4^-f^^;g: ( 204 ^206^^^H'>g:); 
JL 207 : 211 ^214^75? p^4^4^>g:. 

m 3^75tT— #pt^^^. '&-^:^iS.#6^>g:ge.^-ep^t^-^PIN ^ 
330 6^ n ^^-^ygrJI-^i^ n 317 ^ n -f-^ 303 

^^¥j3M.^m. ^^K X^— ;gr^#7«; i ^^^^Mz 305 306 
.fa^'^. 1 /-t'l^^^jpNjS]. ^^'flLifciiL, #-f- 350 ^:^T — 

Ji- 340 4.7r:T— ^^^PIN Ji.#-t 300 ^t?:— >h 

301 ;^7Tr— 302 >^^^E9^aL>g:; 308 ^ 312 ^^^r^n 

310^ 313 4^:^ i ^-f-|^>f*^>g:; i 307 . 311 ^ 314 p 

— — 

'^■f^^^M. 103 J. 114 3 M m 6^^;^ '^^nn^^^.;^itM 

//r#-^£6^?$;^. '&-5r»':4^#'ifc&^iit:Jt^Fe . Ni . Cr . Al . Mo. Au . . 
Nb. Ta. V. Ti . Pt ^ Pb i ^^^n 



Si3N4. AI2O3. AlNj^^; VXTk^"^^ I^^^^. 

^m^^^lM, ^'^^s:^S^^^iSji!S']^^^^^st^^^M,. ^^^^ 
^^-f-^^-'ffci^ ( TCO ) — AU Ag. Pt , Au. Ni . Ti , Mo. W. 
Fe. V , Cr. Cu . ^4^-^, SnOj, In203, ZnO ITO 

^^i^^M.^AtSjm^. -^^yX^^Tf^j^^, ^^^yx^^^^bf^ 

M.'^^n^^^^A ( Rmax )^-ki-/^ 0. 05 n mM.2 ^ m. 

10 p m^M-&. 

glitb, '^mSiM.M 1 t6t^X 101 , 

^ t^>^ 100 A.^m^3.^M^m^A^^]^^^<K.r. -^m^s.^^ 

J. 115. m^-m''^^^^^^^yX^m^:h'^. 



^^^Mk^^^^mm^. ^^^^a^^WT^H^^JkJk ( Rmax ) 

^""^^U. 101 ^ n m^^M: 103 ^f51i£T^'^>hiife-^*,#L>ft.#^ 
^^6t4r^l55-jL>i: ( —A-^^n-^'^M,) 102 . ^#-^l55rjh>g. 102 

^jUfij^t^^ 101 ^>kJ^7t-ikimn n ^-f -i-^>g:t. ^3.^-^^^— 

^-i=.?riitj^6^^^-^ t i^aj 115^^ i"^^^^>g^#^^«^ 1 01 
- i ^-f ^'f*^.^- 

^^ih^m^^^Br^^. ^B^B^^i^l-ft^^^— PIN i ^^'-f- 

110 JL#B««>^^^#;*^^^^ PIN i 

105 6^r^-f->(^;|^t^. ife p ^ic,^ n n^M:^^n^m^ i ^-f -^-(^y^^ 

IV-IV III-V ^m^^n^^i^^^tl^M^J^.^ ( H , D 
( X ) , ^^h#T i ( .-t^^) ^-X^-i^ i ^>grt*l>/^u^ 



Si : H . a-Si : F . a-Si : H : F , p c-Si : H . m c-Si : F > m c-Si : 
H : F. a- SiGe : H. a-SiGe : FiLa-SiGe : H : ? ^-if^. 

^^^i^M: lU ^M^, -^^i^X^i^ i #ii.>ft.#«^Bi^ ( a-Si : H ) , ^ 
1. 60eV ^ 1. 9eV 6^it#^RK ( Eg ) , >^ 1. 0%^ 25. n^MM^ 
( CH ) , ^;i.;^>jiAM 1. 5 ^lOOraW/cra' ^(fy^iti^PaitTBt*^ 1. 0 
X 10''S/cm^Jt;'t6^ife.^-^#- ( cj p ) , 1.0 X lO^S/cm itit'f^dtrBi-^-^ 
^ ( a d ) , J^'le.^jt^v^^^ ( CPM ) 55rae ^jt>f&6t Urback ^, 

p n ^>g:6t#B^«## (^il^^ " a-" ) ^^«%#^H- ( 

^"m c-")-^&^-^»jTfe':i^:fc»a-Si : H. a-Si : HX, a-SiC : a-SiC : 
HX, a-SiGe : H, a-SiCeC : H, a-SiO:H, a-SiN : H, a-SiON : HX , 
a-SiOCN : HX. M c-Si : H. m c-SiC : H. m c-Si : HX . m c-SiC : 
HX, M c-SiGe : H. m c-SiO : m c-SiGeC : H, m c-SiN : H. p 
c-SiON : HXy:*^M c-SiOCN : HX , ^it^H^^^^:^^! ^^^M p 
mft^^^MMiJ^m^f^ni^.^^. AU Ga. ln^Tl)iLn 
Mi^^^^^mim^^^^y W^-^^P ^ As, Sb ilBi ). 

"poly-" ) poly-Si : H. poIy-Si : HX , poly-SiC : 

H, poly-SiC : HX , poly-SiGe : H, poly-Si. poly-SiC K:t>SL poly- 
SiGe -^t^^T ;^>5^L;l6^ p^^^^^^J^K ^^^.t^fUlI 
AK Ca, lnM.T\)An^iif^^^MMiMM^f^y^.^P. As, 



Sb^Bi ) . 

mM^'f^ III ^^^^ P ^Mi^:^>^yy^^MM^'\'^ V ^.^^ n 
MM^^^^HC^i^t. H)^^ 0. 1 ^ 50 ^.^%¥jrLm t. 

^^t^^p^MrM.nMM^^M.M^'f- ( H, D )^^;^.^ ( X ) p 

^J§.^M.^W§.^i}^?^ p n ^.gr6^'{t^^>^-^vX^>V^ 0. 1 ^ 40 

^e^^^^bM^ 0. 1 ^ 8 i^^K M.M^'T^ 

M^-T^^^-tylJLjityr^j^ p ^;gr-^ i nM,^i^^ n ^>gr-^ i 

P n nM:¥i 0. 2eV 

^^i^^m^^, #i^if-i4;^^^100 n - cmiUt-f^^i^^iik.;!:! €1 • cm 
iaT6^ % P-B-^. P nMr^ n ^;g:i^i^:!tf ifc^^^>^ Inin ji. 5 Onm 



;[tifeJtmi5L^^i^ 300 ^45 ° C 6^jj£a, l^^>B.3£^>y^ 0. 5 JL 50 t;^, m. 
SA.^^/^ 0. 01 M. lW/cra\ JL^^#-A^ 0. 1 J. 1 OGHz . 

;^i^dfmilt;MtJgilOO J- 350 ° C6*r?£St. I^^B.3$.j^ 0. IJ. 10 ^6*f 
RF^^r^jgLO. 01 ^5. OW/cra\ JLi^:|P.i4^>y. 0. 1 ^ 15 :^/f>. 
-ft >«7 it^i"^ ^ ^ ^ t ^ ^-^>ir^ ^^^/^^^^ 

^yX^mM^m^^'l^ 4 , 400 , 409 -f- 

Jib, ^^i^^i^^^-^yK^^^^^^^^^^^^^^"^' 

^,^i^^^^.-^^-kp.i^-k^^S\^A^ Si:H6. SiFH3. SiFiHi. SiFjH . SisHs. 
SiD4. SiHD3. SIHjDj . SiHsD . SiFDj , SiF^Dj. Si^DjHs. (SiFOs, 
(SiF2)6. (SiFz).. SijFi. SijFs. Si2H2F., SijHjFj, SiCL., (SiCLj)?. 
SiBr4. (Si Br:) 5. S'uCU . SiHCLj, SiHzBrj. SiH^CLz^ Si2CL3F3#-n.,^6^ 

^>i-^/f.^6^^n.'(Mt.^^>J^T&^GeH.. GeD4, GeF. . GeFHj. 
GeFzHj. GeF3HGeHD3 , GeH2D; . GeH3D . GezHe^Ge^De. 

CnH^n ( n^#l^) , C:Hj, C6H6. C;f»'CO. 

^^ILd^'ft^^^-^&^feNz. NH3. ND3. NO, NOj^NjO. 
&^fL6*r'(t.'^T&4^-02, CO. CO2, NO. NO2 , N2O , CHjCHzOH 



^ CH30H . 

-t^^-mM'^^^^y i*-i.»B7H6. B-iHio, B5H9 . BsHn. BsHi«. B«Hi2j^B«Hu 
AICL3 . GaCLj. InCb/^TlCLs. BiHe^ BF3;^#J5'Jil^6^. 

PFs, PCL3, PCLs. PBr3. PBnj^Phfi^^'ft^. 

4^ AsHj. AsFj, AsCL3, AsBr3. AsFs , SbH3 . SbFs , SbF$. SbCLs, 
SbCL5 , BiHj . BiCL3 ?^BiBr3. PHs^ PF3^#^«Ji£'^6^|. 

iSL^^^i^^^^-^-^^-Zin^i^-itpYi^. He. Ne , Ar , Xei^Kri^^ 

SiC : Hyg:— St, ##n.'«M^:{ff:hk.^iL^##^'J 1/2 ^1/100, ftfe^'iJt^ 

^ 550nm ifeW*.^^^ 80%v:^JL^^:it5^:l4;^ 85%kX Ji6^itJN-#-. '^^^^ 
i4A*^ 5 X iQ-'n • craiL^'f6.6^^Hi-^, ^-iifi^^^^l ^ 10 " 'Q cra 
^Jt^^^^^fB.^. lm03, SnO^. 

I TO ( ImOs+SnO^ ) . ZnO , CdO , Cd2Sn04, TiO^, TajOs, Bij03, WoQ^VX 

ZnO MM^y^yif^-liti-^^^m AU in . B . Ga . Si ift* F ; ImOs 
^J>^Bti^^Sn. F, Te, Ti . Sb ;^ Pb , ^ ^ SnO^^J^Bti^^ F , Sb . 



P, As. In. TK Te> W. CU Br ?^ I . 
/^^^ ( spin-on processing ) ^}^7^. 

m^iSi 115 6^— ^Pi^J:-i5:^#:%^*L 116 , 116 j^^^l'h^^L 

4^ ^> 4$-. 4^. ^^^^^^i^itP^ 

^ :^-] m nr^M jk^^pft^-^^nk ik ^j^^t^ ^ % -i^^^ ^ 

-^•J IJ- 8 AJ^^'^^f^ i ^-^-^#.>gr 105 A^A^r^fk^il^AW^l^. 
J^^^ 9 J- 20 t, ;^^?*-t6^ i n^-^i^M: 105 Affl^B««>«^^^J^6^. 

#J 1 

s 1 ^fr^^^^mr^A.^^mm aa ^ 4b ^^n^^i^msi^MM, 

^® 4A ^ 4B 400 401 ^tJ^ 

— ( ^^/i^ ) ; 402 ^^->h n ( ^ p ^>g: ) i^iH^; 
403 ^if^—A- MW ( ^xfe ) RF i ^^^i^M^^i^m 404 ^Tjt— 4- p 
i^n^^)Wi^m 405 ;^77^— 406 , 407 . 408 ^ 409 ;^ 
^ni^; 410, 411 ^ 412 ;^7F^A;!ra5K^^; 4 1 3 jII^/l; . 4 1 7 

^Tjc n ^>g:( p ^M:)'i:t^>m; A2Q;^-i^KF i^A^l 422 ^7iTRF ^j^,; 
418 ;$.^MWic,RF iM^^4^^i^:^.m 425 ^.tj^MW 426 ^if: 



MW 5j>^>}t-?^; 427 ^7jTMWi |&.g:j^^.^n ( shutter ) ; 428 ^.Trr-fe^^ 
*l (^J.*f ) ; 424 ^ip:^&^^^m 419 p ^.g: (M^n^M) ^ 
^s^; 421 ^tJ: RF 423 RF 429 ^tf^^^iH^, 

430 . 43K 432 . 433 . 434 . 441 . 442 . 443 444 ;^^#jL|^; Ji. 
436 . 437 . 438 ^ 439 ^vr:-^J:4^^J^, '^^n^AJ n^Mr i ^ p MM:) 
i^M^H.^^^^.^.; 449 ^^^^-fmidf-, 450 . 451 . 452 . 453 . 
454 . 455 . 461 . 462 . 463 . 464 , ^ 465 ;^7F#jhJfg, JL 456 . 457 . 
458 . 459 ^^ 460 ;^75^>^J:^^J^, 'tiO^AT m ^KF i 

JL 469 ^7ic^^i^^, 470 . 471 . 472 . 473 . 474 . 
481 . 482 . 483 ^484 4^^'ffjLl^. JL476 . 477 . 478 . 479 ;|.:^:>jjL 

RFPCVD (^^^-^'f^>f^#-a;f@>^^.) . ^mitm^^. ^^y^^MM: 
101 ^ 102 ^^^A90 Jo.i\^:^l^^^^^^^Mz. 

^GeH.^^^. — ^hSi^Hs^-f^^W. — (##: 2.0%) — 
>1-B.H6/H. (##: 2.0%) ^>«^^. H, K^n. — ^ He ^-f^^^. -4- 

SiCL2H,^>^^:fp— >^SiH4/H2 (##: 2%) ^^^n. 

1^, #JL:?^>^T^>^>gr 101 ^^m^'^M: 102 6^^;^ 490 
^^^^^401 ^¥i^MAki^^4U J^, JL^^j|£ 401 6^}*!^^.^— 

1^, nifti 406 ^^i^, ( ) 

4i^4-S6fr%ili^ 402 t. -B-fC&T^^^ititi^T^^^;^^^ 410 ifh^ 
#T$'J?:^^.^4i7 t. 1^, ^;^ 490 410 4g'J^ 

(^=-PIN^;t^6^iRF n^>g:6^^A) 
^'J^ii.ii^'fmiHf^ 429 417 1. l«q 441 . 431 



-T- 300sccra. -^^MAll C ^^t?: ) ^&#S!l^^J, 

/^ifh^^l.O^. ^jM^ife^ 410#^ili5:;t, ^y^.^&'ls^J^ 490 6ti§.;^i^«J 
380 ° C. >^J^;^iS.>!t3^##>^8t, 1^ 443 . 433 . 444 434 y:l 
ia.it^^fmi^'f 429 .7a^^SiH.^'J^;^PH3/H,^'f^^i^^Ps;^417 f.i^^. 
SiH4 ^-f^fttv^u*. Hj ^-f^ij^L*;^ PH3/H2 ^^y^^^M^^-i^Mn^^e . 438 
439 i?fi#$!l4^*), A^ifii^^^'Ji*; 2. 2sccm . 80sccm ^ lOOsccm , JSu'i^^.JI^ 
417 J^6^>a^#.^^J>^ 1. 3 ^. 

( v>tT#^ RF ) ^ii^ 422 0. 05W/cra\ JS. 

^^^]^f^^?lW mii^ RF n ^>g:, 3.i^^^^ lOnm 6f»>&>5->!t6^>g., jHi 
Ht^®f RF ^^.x>^#jhJtfit;^%, >^^a^^^ =- PIN RF n MM: 103 

SiH^^-f^. PH3/H:^'i^^H2^'f|^#jL>^i^^s^417 , Xl^/:^ 

-t. 

1^, >';^:fc'TP5^iC,49^:l<k.:?^^itj a-Si RF i ^>gr 104 ( — 

/fyir) . ^ a-SiGe MW i ^M: 105 a-Si ^i^F^fi^— 4^ RF i 

106 — 'S'fn^tp^^-S-PIN is^^^j. 

-g-^, ni^ 407 ;jrit4T^. Ja;te^;^ 490 ( ^^^^Ji6^>g: ) illA.'fg- 

>f^ 490 >a'f^^^B^i^-^^>^^^411 ;faf-^^)|i6^;^^,7o#5>J;^^, 1^, 
i MJ^iZ^^m 418 S^l^^'ft-^— >hJi-^^ ( ^M.^) /^jfnA 

^l^A^^Pi}\^^^RF i^;g:i04, ^;M»^^4ii^f$»Ji5:;t>a 

^t^AA90 ^&Jliit$^\ 300 ° C ,^^MMj^^-Si^-9f,m 464 . 454 . 450 . 
463 ^ 453 ^m^i^^^. Si.He^ ^>f^itit^#^ili^ 449 i 

nM:mP'>m4\%. its-. SU\{.%^yM.^^^^%m^'k^^^My^i^M 
^ 459 ^ 458 i?a^^^'J^-fe^J^ 3. 5sccra ^ lOOsccra . i 418 H 



1^, RF ^M42A ^^^mSi!^^ 0. 008W/cni\ ^^^$\]^&^42S , 

RF ^i^, 424 6^j%tlj, )';4^^RF i ^^104 

18^ 464 . 454 . 453 ^ 450 ^^m. yy^'itS-uUi^^^ ti2 ^^i^i^jLyM^ 
i 418 , JLI^ i ^J^^^^m 418 ¥j^^^H.i^^f>^fy4fi^^^ 

^^1 X 10''^6^>S.^. 

^^kM~A490 6fj'^^3t$i} m° C . ;^^MMJivi^'Jii-Hy iSg 46K 451. 
450 . 462 . 452 . 463 453 ^jlJ^-ft^^, j^-fi SiH. Ge\{.^i^^\i7 
H.^^it^^^iiL^449y^i^i^J^}^^.m41S.i3UL, Su GeH* 
^^7^i.-t^ H, ^'f^>^*3ai±^>^^i!£t^^J^ 456 . 457 ^ 458 r^a^^'J^L 
^^J^ 48sccra . Slsccra ^ nOsccra , i ^>grl^^PsJ^ 418 f^^6t>ffi.5$, i£ 

RF 424 ^:5?r^=f^i5:^>«7 0. 32W/cm', ##>f«I'fe>ffi.*f 428 Ji. 1^ 
mii^M ( 2.45GHz ) (i^^TF) 0. 10W/cm\ JL^^^ 

i^^^itiix^-f- 426 425 i ^^}^^.m. 418 , )a 

3.¥tn421^^^. Qjtb, ^d^>^t^.= PIN RF i ^ 

>g:JL^^^ PIN m i ^>g:. JL^^7>i:;?-;^7^ 0. 17 M m 6^ i ^ 

j«:-N-'Jf'jL>^>itifit;^%^^il'(fe.£'^^. 424 ^4lrjfc=Bt J':^^^^ 

^PIN^;M36^MW i ^>^105*f>:f^^„ N 451 . 452 ^ 453 ^j^^ffj, k>^#jL 

icirm^ >h;5ti^® ( ® 4B ) ^ i ^ygri^^R/l^ 418 6^ J^^iSi^f^^. 

^7:^^^-^PIN ^;»^6^ RF i^>grl06, 41 4f5iji5:^»a 

^3t&^ 490 6^kS.>^i^'J 300'' C. ^S;M^i^:!tfBt, 1^ 464 . 454 . 450 . 
463 ^ 453 ^mjR.^^, ja-fitSijH.^ ^^^itit^'fl^ili'f 449 i 

^>g:2^:^.;g4l8. isx, Si:H.^>f^>jg.f:#.'H.^'f|^i^i:, >fi-^;i=f>^6<i>;roJ:^ 
459 ^ 458 i?n^*J^^^J^ 3. 5sccra ^ lOOsccm . i ^y&l^jfR^ 418 



1^, RF 424 0. 008W/cra' ^^frib^^'J-feB^ 428 , 

icJ,/^dL^M^^, JL-Mtn 427 ^i4r^. m^. ^i^;^^^?m^^^mi 

jtbBt RF #ib5t%4Jt#jL^>y^ RF '^fciif, 424 ^ifkik^ifjL, VX-^^^S. PIN 
^;|£l6<FRF i ^>g:106 iSq 464 , 454 , 453 ^ 450 i^^^^. VX 

-t^. Si^Ht^ ^>^#jL>j^ i ^>gri^^.ig 418 , JLI^ i 418 
^^'f f^^6^;fdL:i*^$^l x 10"'-^^>£3$. 
( ^^PIN ^;f^6^ RF pUMz^J^^) 

^ l^M SiC =- PIN RF p ^>gr 107 , "t^^^n 

Ii3g 408 490 ( ^^^^Ji6^>g-) i2U'J*&-xlU^ 404 

M.;fjti^.S 412 1^, p 419 6^ 

l^^-f^^^^^ { ^^^) ^^^4-^^ 1 X 10-^-^1.6^^5$. 

^MM^^^r 412 >a'f^>^ 490 ^iB.Jti^^\ 300 x:. 

J^>!l^#^-^Bt, lS| 481 , 471 . 470 , 482 . 472 . 483 , 473 . 484 
^ 474 4f-5«J^^, »a^H2. SiH./H2. BzHe/Ha CH* ^>^^i±^'f^iM. 

CH. H.i^)^u^i^»]^St^7M.-t^M^ 476 , 477 . 478 479 .Ta^ji: 
SOsccm , 3sccm . 9sccra ^ 0. Isccra , JLi^rfRJig 419 l*J^6^iS.?$ 
T5^-^ii.|cg ( ^^rf: ) 6(r;h-^.?fi#:#^J^ 1.8 4:.. 
1^, RF 423 6ff^^^;^i5:^if? 0. 07W/cm\ JLi^ RF ^Jj^^^^^M 

PIN^;|^6^RF pMMz, JS.^AJM:M-A.^ lOnm^KF p MM:, it^f^l^K? 

yXi^jkJ^^t^^, >y^i?Q^^^ =-PlN RF p ^>g- 107 fifji^^, 

1^ 472 .. 482 . 473 . 483 . 474 . 484 , 471 . 481 ifa 470 ;^:^rfl, 
jLSiHVH.. C\\.^\\2H.^M.pMM:>Z^MA19^yM^,3.m^p 

( f ^ PIN RF n MM^i^^ ) 

7{7 7^^^^PIN^;|^6t RF n^>g:109. Hl^g 408 ^t^^, yX^^ 



ik^m 403 JLH^ 407 -tk^*rff->e**!^S->^ 490 
( j^^:^: ) ^ifc.4*^^fi^*^ilU^ 402 ^ n l&vgrl^^PsJg 417 

490 ^^l-fi^^^^-^^;^^^ 410 >fB'^^^^j|ii6^^iC,,??>#$'J;«ra 
^. 1^, -fg-^— (^^Ti^) 4e.n^>g:Xt^RM417 6fj 1*3^4*-^^ 
1 X 10"^6ti£.5$.. 

^;^5fe^410#^«)iS:^, »a^3t^;^ 490 6fFiS.>^ii.$il 320 ° C. 
;^iS;!l^#^-^Bt, 443 . 433 . 444 ^ 434 SiH.^ PH3/H2 

ii,it ^^J^ili^ 4 2 9 iHJ^i^^R^ 417. iiX, S i H. ^-i^^^*. H2 ^-f^v^t 
PH3/H. ^^iJ^Jr-ft-^ii^^^is^J^ 438 . 436 ^ 439 ^^fi\^^4^\;^ 
Isccra. 150 sccra^g seem, JLj^:^.Jig41 f*|^6(r>ffi.^4*.4^^J^ 1. 2 
1^, RF 422 6f»^^#:i5:^7«7 0. 07W/cra\ JL RF 

_b^^|^-=-PIN^;J^6^RFn^ygr, JL:J^^>g->!f->^7f; lOOnra 6^ RF n ^ygr, jH: 
N-^^ RF %^#-jL#^^. /^rfbZA^^ PIN RF n 109 6fj 

SiH.. Pli,/U7^H2^^M.^^sm41fi!j^M.?sM^§'jL,3.m^'^^.mi^ 
rt^^^'f^^6^I*J^#:;^Jt-$J.l 10'^6fr>?5-?S. 
( PIN i MMr^^J^ ) 

7{7T:^^^^M c-Si 6t^^PIN i ^>g:110, n 1*^ 407 

}^JL4^A 490 O^^60Jii£>g: ) ili^>ft-M— >h-^^^ ( >^^7ji) 
403 ^ i ^>g:2^^PsM 418 t. 
^;^;!ra*ft.^ 411 ^^UBi^^M^^ 490 ^?S;^ii5'J 380 ° C . 
fc&p^^Bt, 46K 451 . 450 . 462 , 452 . 463 ^ 453 #:^'f£4T 
^, )a'f^SiH.^H2^>f*Lii.itn.'fmili^ 449 MJ^^^^^^AIS . it 

SiH4 ^^M.^^ H2 ^^^J^uJr-fg-^^iy^fi^iv^uJr^^^J^ 456 ^ 458 .Ta^^'J 
50scGm ^ 1500sccni . i 418 6^1 f^l^i^it^ i^'-f-ia,)^ 

( ^^Tjt ) iii]^^^^^^]^ 0. 03 

1^, RF 424 6^^{f#-;^i5:^i«7 0. ISW/cin'. ^;|fe;&a5ij>(fe>«±.;jt 428 
-h. IS^L;^, ^iL'^n ( 0. 5GHz ) ( ^M.^) m^^^ 0. lOW/cra', JLiK-^ 
>:fc^^5a.i±^>ffi.#428 .T&^Bt'JtilU'J i ^>grit^.;e418 t> »'>^/^^#it;5^:^. 



ii^^^^ 1. 5 M ra 6^r>g-, ^^ifjU^^^^^^^&^il^ 424 

jJi, yU.t.A^^?inm^^ inM:no^^^. i«q 451 453 ^4:^Pn, 

-f^LSiH^^Hj^^-^^fjLij^ i ^>g:i?:^P>M 418 , M.^^ i ^>i-2^^.J}£ 418 ^ 
(|^— PIN i^^iiii RF p ^>g-6*rf^^ ) 

^T^^fe^SiC 6^^-11 PIN ^;J^*^RFp^>g: 111, ^;^490 ( 
;^.jt_L5Q6^>g-) klA-^^^PIN ^;}^6^ RF p 107 ^n¥jiT^^$^]j^i^. 

m^^^ PIN ^;j^6^ RF p ^j^¥}m^^-^m.m']^M.. r.^^^^^^i^^i 

^'1^^J>^ SOsccm . 3sccra . 9sccm ^ 0. 2sccra , JL2€^P.^ 260 ° C 
( ^— PIN RF n M>ir6^^^ ) 

^1^^^ a-Si ^A^f^— Pin KF n^>g:112, -^^^^H 

m 408 490 (^^;^Jia»6t>gr) i^i^^^—^A^^ C 

^) 403 1, M.nm 407 -»L#:^:?f-»'Xfe^;^ 490 *Jriii 

^'J-fg-^— ( ^M.-^ ) 402 ^ n ^>&i^^.Jg 417 

m^^^ PIN ^;f^d^j RF n ^M,^m^¥j^mm']iX. XA^fg-^^ifut 
^^1^ 438 , 436:^ 439 ^SiH.^>f$L>j^l:. H. ^^i^u*^ PH,/H. ^i^>/u* 
^^»J#:^J>j?t 1. Isccm . SOsccm ^ lOsccm , x^^P^ii^ 417 l*I^6^i£?$;fS:^-$'J 
^ 1. 05 ^, JLSl;^;&p^^ 410 #^'Ji^^k:<'f^;^ 490 ^}S.Jk.iti^\ 230 ° C . 
0jlb, :^>^T^— PIN^;|^6f>RF n^>&112. 
( ^— PIN iik^¥} RF i ^>i:6tf^A ) 
^l^^tL^8L-Si¥jf^—?m^^^KF i^>&113, 
PIN^;J£F6^RFi^>g:104 49I^6^F^iCi«:ilLi-;^ 490 ( ^f^^Ai^^iSj^M^) . 
=- PIN RF i MM 104 ^m^^^m^n-^^, r.A^A}^ 

464 ^ 463 rfhi^M^^M^ 2sccni 200sccm , yZ^.fi^ 417 l*|-?156^>!E.5$;8^ 
^^J^rfeO. 8^, JL RF :5&-^^tT5:^i«7 0. 007W/cin\ ^jlb, ^^T>g:>f-Jl 0. 09 



M ra ^ RF i ^M: 113 . 

( ^— PIN RF p n^,^^^ ) 

^ 7MA^^ SiC 6^1^— PIN #;J^6^j RF p ^>g. 114 , i^^:?^^^ =. PIN 

i"^-^ PIN RF p MM:^m^^-^^m*\i-^x, r.A 

#:^4-'J-ife 90sccm , Ssccra. Ssccra 0. 4sccra , JL2t^?|p.^.j§fc. 1 7 0 ° C 6^ 

ni^ 409 ^^if i-Iife^^ 490 ( ^^A^-h^^jM:) iS-il^'J^ 
^^^^ ( ^^1^ ) 405 t> JL— ( ^^Tf: ) 

^f^— PIN RF p ^>g: 114 _L, 'fg-^^^i^^P.S^^.iij.g, 

>f->^70nra6fr ITO, ^^i^R^ 115 . 

^^^J^^^Ci ( 40nin )/Ag ( lOOOnm )/Cr ( 40nm 116 . 

SjH:., ^^T^^mife.^^^fi^^j'f^. SCEx-1 . 

>^bi^-£r>| 1-1 

^^Ut. ^^PIN^;*^^nM.&^^a-Si , ^.S. PIN i M>gr 

a-SiGe . f^J=. PIN n ^McA^ a-Si JL^Jl- PIN i MJ^ 

^^R-Si , 'g^n:tp^^'J^ RF^^i^^^6^. gljtt:../^^Tit%^#SCCp-l-l . 

xtit^^#SCEx-l ^t^SCCp-1-1 ^J-^TX>h#^-a, JL-ai!'J 

J:'&'fn6^:^:ir&it^^#:^i^. ^ 35 ° C jL^-f- AM 1. 5 

( lOOmW/cm') 2000 'hat ( >aT#^ "^^i^^" ) Bt^#-;fg;tt-f ^j^d^ 
^-^6^4^3^. 85 ° C ^ 80%RH 6^;/:^;f*T^B|-^ 2000 'J^at^;&^^4^( 

^ii.i±^*:.^/r/^^6^it^^#;i-^f-AM 1.5 ( lOOmW/cra') 6^jitN-«'J J: Y- 
I #'li.?Qi5l^6*r. ^^m^^^^, )a SCEx-1 1 Bt SCCp-1-1 ¥j 



i^'l^-h'y: ;p7d^&it ^4^385:4-: 0. 89 ^l^^^}^: 0. 92 -fg-; it^iEi^ 
0. 94 -fg-. 

HSife'^lI 1-2 

i^^ll 1 JF^;^X^J^ RF =.PIN ^ 

;j^6(rMW i ^^-f-fl^yg: 105 , S i H4 ^>^ij^:t , GeH. ^-fl^^St*:^ ^-f^^ij^:^ 
-f^^^^^fi^iSL-iris^J^ 456 . 457 ^ 458 .^a^JS'J^^^J^ 4sccm . 3sccni 
^ 200sccm , JL i M^^^^^ 418 J^^6(»B.j$;jt.i^*].j5L 0. 8 ^, ^iLrf^:?^^ 
JM,M-J^ 0. 1 u m 6^ RF i M^^i^M. 

^^^yX)^^r¥jim-t¥j^^, SCEx-1 1 Bt SCCp-1-2 6^ 

m^-^y- 0. 92 ^; 1. 05 >^*-; 

^ilil^l. IS-f^; %^At>a: 0. 96'f^; i^jl^*: 0. 98 

-^'J 2 

^jt-fi^'i 1 t. c-Si 6^^j:iPIN i ^^^^J^AMm^iliL^ 

( 2. 45GHz ) >fK^^^^H§L ( 0. 5CHz ) ifhy:i:kpTy5-^i^Ai.i^. 

^MM^.m 411 ALfffj^^M. 490 6^iSL;^ii$iJ 380 " C . ^ 

^>tpBt>^fedt1^Bt, fS) 46K 45K 450 . 462 . 452 . 463 :Jft- 453 ^t^-ri:^ 
^, »'X'f3tSiH.^H.^>P^i4i±n.#^iil'f 449 i^u/^ i MM'^^.m^lS . it 
X. SiH4 ^m^^^ H2 ^'f*^>j5t-i:'f|-*!r^>^6^F>jjt.*4£^J^ 456 jft* 458 rfo^M 
^^M^ 25sccni :fa 500sccra . i ^Mr>^:^M 418 J*3#d«jB.55, iai±-^^ tS^ 
-^ii.)^ ( ) rfhy^^m^ 0. 02 

Pt^, RF 424 ^^^m^:^^ 0. 15W/cm\ #^tirp$«J'fe^;tf 428 . 
^^^-i^ ( 2.45GHz ) 6^^^«JLi5:;t^ 0. 10W/cra\ JL^5^>:4:^^ii. 
it^>ffi.;if 428;BSL'Jti^'J i ^>g:?J^^P>ig418 t, vXitA^t^itiiL^. ©jH:., ^ 



d^^^ Jl. PIN ^;J^6^ RF n PIN i ^>gr. M-^AM: 

M-It^ 0. 5 M m6«r i ^>gr, jtbBt#jhJ^it;^%.^^^'(^>B.%i^ 424 
v:^^;^^^PIN i ^>g- 110 

iSq 451 ^ 453 ;Bt^Pl], >'a'fiSiH4^'N^^ H: ^>f^#jL>j!t>V i 
418 , JLI^ i ^>grl^:|P.J^ 418 6^l^^^^'f*^^6^rt^;^4*^2^ 1 x 
10"'^6^m5S. 

tfc'jit^^^^it^^^^fSi^^iJi*? SCEx-2 . \i^7^3:^^i^^-k^^ 6 ^4" 

^^.J2t, ^-^PIN ^;J^6^n^>gr^^a-Si , ^ =. PIN ^;|^6^ i ^>g: 
^;^a-SiGe, ^-riPIN n^>gr*;^a-Si , i^J^ PIN i ^ 

-Li^.i'X^hd^r p i n ^y&Avii-^'fi^'J 1 

^i'it^^'H" SCCp-2 ^ SCEx-2 t^^— ^, ^^J-^Te?>1-#A, JL 

#i{7'^'J >':t SCEx-2 6^#'ri^ 1 SCCp-2 ^ ^'\i.:kcrT : ^7J-kb^ 

0.89^; ^a^^^v^L.: 0. 94^; 1. 12 -fg-; .JS^-jfe 

1.13 4^; ^'T^HB.' 0. 95 ^g-; ^tlj*: 0.93^. 

m 3 

^jt-^'J 1 t, c-Si d^r^^PIN i ^>g:110 J-adfaTSt^d^r^ 

SiH. H2 ^^>^J:'fi-^;te>S.6^>'a.J:^^J^ 456 ifp 458 

^^M^ 50sccni ISOOsccm . i "^M^^^.m. 418 itit-i^ T^" 

-^ii.|cg ( ^^TjT ) ifh^^M^ 0. 03 ^. 1^, RF 424 ^i^Jj 

^^i9L:^^ 0. 15W/cra\ #;Bt>$>J^>a# 428 . i^, ( 0. 5GHz ) 

( ^^ir^)^i9L:^^ W/cra\ JLi^t^jiiL^^iait^B.^ 428 i ^ 

>g:i^^P>fl^418 t, y^yk^^^t^^. Sljlfc.. fH^^^^PIN ^#;|^6^ RFn ^ 



^^^StJ^kJ^^^fK^JSkJ^^'M. 424 »a^il^^PIN m^i^ i ^ 

MzllQ^^^. y^X^n^^^. *J^/V^#^, ^tJ^^^^^^M c-Si 

'e-fn^^i^T/difei^D^^^i^. ^a^^g-^ij^. ^j^%>a> J^-^a-^-. ife.iltiiit^ 

^ c-Si 6^^^ PIN i ^Mr 110 

-^^^TI^^^-=^PIN ^^6^ i 110 ^J^M-A^^^rff,}i^'b¥j^i^, 

JLib*:i|it^^^TI^*^-=^PIN i 110 ^M,J^J^^i%^^^ 

m 4 

^-fi^'J 1 t. ^^PIN^;*^6^n^>&109 Av>t;telgJ6^^^:>^^6^, X& 
i^-M c-Si 6^1^-=- PIN i MM: 110 ^.jt:fc'T^^6^n.'f*^>^*T:^^ 

SiH^^^j^ot^ H2 ^^>j^J:>fg-^;te>&§^j5?u*-J^^J^ 456 ^ 458 ^^^M 
>j^^^J>i^ SOsccm^ 1500sccm, JLB^He/H^ ^^^jJ^ui-f^^v^^^^)^ 460 
#^'J^#'JfX>fit^-^ PIN i 110 ^^a^eJ^t^^^*^ Oppm J. 

10. 0ppin6^|>^®I^, ALifh^]^^^m^^. ^i^^pM. i^^n^Mzi^mn 
1 ;tBJSJ6^^^^;^. PIN i 110 t^m^t^A^im 

CAMECA //S^^Jit6^ IMF-4F ( ^^Z) ^-^^. -^/r^#^^^^^^;^ 2 t- 

^f^^Pl^i^^¥] i 110 ^ikt^^'t^^ 8. Oppra it'fl^Bt, ^ 

t, ^-H-PIN ^;i^6^MW i^>grl05^»':A:ftpTi^^6fj^'f^^^l:fli 



^^'J^#^J^50sccm^l50sccm, JL GeH. ^'^|^>j^t>f^^>;g.*#^J^ 457 ,ffj 

#5>m^j, vx^frnj^m.^^^, p i n ^M:yX^m 1 

i lS>&4il5^;tii:'^f-^iIt-^:i*jt6t^l^:, ^^-= PIN 
-f^'J 6 

-f^. 2 t, #^ 208 4.^— >{- n ^#«%^-^>^|^ ( a-Si ) >&JL 209 ^ 

^— >hn ^^B^a^-f-'f^ ( M C-Si ) ygr. 

^^4^^201 1^ 443 . 433 . 444 :^ 434 yXi^itH^^ki^ 

^ 429 4e.SiH4^PH3/H2^>«^ilUiIi^^.;^417 t. SiH. \^vM.-t. H, 

^-fl^j^*^ PH3/H2 ^^>^1:^^J^ 438 . 436 ^ 439 , ^^.J#: 

^i^*]^ 2sccra . lOOsccra ^ 5sccm , JLi^^PxM417 J*I^6^B.55;^^'$<J^ 1. 0 

1^, RF 422 6t^^;f4Li£^if7 0. 03W/cni\ JL^ RF ^^^^i^i] 
^^^-^^^^fr 420 , yXit^^^. iH^J^f^^ PIN p 

^M:201 ±.^A^^PlH^^^RFn^M:,JS.i\^AM^^^ 20nra6^RFn ^ 
>gr, ^Sf^m RF KXif jl^^^, PIN RF n 

^>gr208 6^^^. i^xt^xj^417 6^SiH. PH3/H2 ^-(^Lifa H2 ^-f^L^:-^ 

tbife-^'J 3 

.i^-^Jlt, ^^PIN^;ffc)^RFn^>g:^;ra-Si. JL^^ PIN i 
^v&^^a-Si, >yc.?a>*4.Tit%^'ff SCCp-3. Jiii.y:^:^^^^ p i^^n 

24 • 



^SCEx-6 ;*)5^J-^7^>^#^. JL««]* 

\?l SCEx-6 1 Bt SCCp-3 6ff#.^:ftaT: ^d^^^t 

0. ^J^^>j^: 0. 93^(5-; 1.08 4^; 

1. 13 -fl-; ^^)k.i^&'. 0. 96 -f^; J:: 0. 94 -fg-. 

if^ 7 

^— 5012 4^7?:— 5201 4^:0^— ^^>^n, 5301 ^:^5: 

A-^^^-^m.. 5021 ^71^— 5022 >h#;5t^, 5023 ^^^-f 

RF ^#,6^— ^1^^^^, 5024^7?:— >^RF^if., 5025 
^. 5026 4-'F— 5202 ^75t— >i-^>p*Ln, 5302 ^^^^^l^f^L 
n6^— ^h^-^iH^, 5030 ^i^m^f^^ PIN RF i ^-f-f->f^,^ 

( n/i 5031 ^tt:— ^#;^'f , 50332 ^73T—>|-#;^^, 5033 

A^m-fKF 5034 ^71^— >hRF 5035 ^# 

^"^i^^^f-, 5036 ^7F— >^>S.-^#,M., 5203 ;t7?:— 5303 ;t 
^M.itn.^n^^4^iii^, 5040 4^7F^ -T-^-H. PIN MWi ^4-!^ 

5041 ^7j^— >h#;$t'f. 5042 ^t^^— ( >5-;^ 
^^), 5043 ^7F— >|-MW^|>>v>:^-5=-, 5044 ^75^— ^MW^ii?., 5045 ^7?: 
-^H^^i^^i^t, 5046 ^7fr->i->^^,^,^, 5204 ^7f:->i-^'^n, 
5304^7Fj.7K^#^n6^r— ^^>f^i|if-, 5050;^7r:^i=-^^PIN^;|^d^RF 
i M^-^M ( p/i ) 6^?:^^P.^, 5051 ^7f:— >i-#;5t'f , 5052 ^if^-^ 

5053^7Tr^-f-RFvfc^,6^— ^iSji^^i^, 5054 ^7F— >hRF%#-, 
5055 ^7F— 5056 ;^7r— 5205 ;^7F— >h 
^i^n. S305 AiFit.W^n.mi^-A-^^iiL^, 5060 ;^7F^-f^=- 
PIN p n^^^M:^^^^.)^, 5061 ^7f:->f#;^^, 5062 ^ir^- 



i^,, 5065 ^7?:— ^^^H-^-fl^^iM.^, 5066 ^Tj^ja-^^^M., 5206 ^^7^— >h 
^-f^^n, 5306 ^:n^MM^4^im^mkm.^. 5070 ^^V^^i^^JH PIN ^ 
n^^^i^M¥s$t^.^, 5071 ^TF— 5072 J^tjc— /i-#;5t 
5073^7f:>l^-f-RF%i^,6^— 5074^7?:— >^RF^i$, 5075 
-^^TH-^-N^^ili-f , 5076 A^—^-iMa^^.^. 5207 ^t?:— 
n. 5307 ^7T^ii>f-m^#-n6^--#-=x^«^i^'f', 5090 ^^tf^-T-^ji- pin 
m i M^^^Mziifj}^^>.J^, 5091 ^7fr#it^, 5092 ^■n^MY:^m ^ 
5093 ;^7f^MW 5094 ^TF— >h^>:^%.i^,. 5095 

^7jc#^^^^i|i^, 5096 ^7f:— 5210 A^—^H.i^n. 
SZlO ^ij^MM^^n^j—^^^HL^, 5110^4^^-f ^^PIN^;J^6^ p 

5111 5112 ^7jc-^>N#;^^, 

5113^^^-f-RF ^Mii^n^^m., 5114 ^7?:— >1-RF ^i^., 5115 ;^7j^— 
^^^n.'^^iii^, 5116 ^71^— -1-7^^, ^.M., 5211 ^tt:— >^^>f^L^, 
5311 ^^TTT^TCK^-f^n^^— ^n.^^i^'f, 5120 ^^Tjt^-f-^— PIN ^;f^6^n 
^^-^i^^^it^.^, 5121 ^7jT— 5122 ;^7f:— 
5123^7^:M-f-RF%#6^— ^^^fe^^, 5124^7^:— >hRF 5125 ^ 

71^— ^^^H-^^-^iii^, sue^n^—^i^^^B^i^, 52i2^7F— 

5 312^7F^m^'^n6(r— ^^'^mili'f, 5130;^7F;^|-f-^— PIN^;J^^RF 
i 5131 ;^7f:— ^#;^'f , 5132 ^tf— 

5133 4^7rr^i=- RF %#.6^— 5134 4" RF 5135 ^ 

^— ^-^^H-^^^'lti^^, 5136 ^7F— >h>a^#,^, 5213 ;#.7f:— ^h^-f*^ 
n, 5313 ^n^^i^^mi^—^^i^^i^^, 5140 ^t?:^-^^— PIN ^ 

P 5141 ^Tit— 5142 4^75^— 

^, SUi^^mf-KF^il^it^—^m^^^. 5144 4-'?^— ^RF^i^,, 5145 
^^—^H^^i^^m^. 5146 ^if^—^^-i^^n^^, 5214 ^7F— /J-^>1^ 
n, 5314 ^^^^iK^^nt^—^^^i^^, 5150 ^tt— 
5151 ^TF— 5152 J.7T:— 5400 ;^7T^^^;>j^— >i-^i^ 
Ji6^-^>^, JL 5402 ^7f:— 

"^^^M., 1 300ra 30cm ^J. 0. 2rara }ii 



M 5150 t<^>t^^*^^ii. ^^J^^'^^M^^MY^^.^ ( ^^^) 

10'^^. f/r^^^H^^^/^i^^.m.ii^j^i^>^n,m. 5026 . 5036 . 
5046 . 5056 . 5066 , 5076 . 5096 . 5116 . 5126 . 5136 5^ 5146 #L>Jt 

iiiM:^M^^Mf^^./^^^nH.i^^3^i^^m.. H.^^i3i$^]H.4^n 5201 . 

5202. 5203. 5204. 5205. 5206. 5207. 5010. 5211. 5212. 5213 
ifw5214. 

0.5GHz, 2.45GHz ) ^^^^tt^'^-^ll-^^hxC^P.M. yy.iSt:^A., ^ lOOra -^6^? 

>j5t^J^PIN i ^imjmiSL^^ ( 0. 5GHz ) . 

I^, RF p 114 Ji, -fi-Jftfr^^z^^R, 2t^Pstlj>&v^;^^ 70nra 6^ 
ITO, #i*7itB^%*L115. ^itaj%fell5 Ji, i^M.^>^mk.^xi 
-B-'f^^^^X^^Ps^^^^ Cr ( 40nm ) /Ag ( lOOOnro ) /Cr ( 40nm ) 6^^;^ 

4K^^^isin6 . m^, t^Aj^^'m^^mr^ ( scex-7 ) ^^it. 

i^b^^-f^'j 4 

-(^ SCCp-4 , XA^^ PIN ^;<i36^ RF n MM,^^ a-Si . JL^JIL PIN 
^ i ^>g:^;f a-Si . 

if^m^-t^H^^, y:l SCEx-7 1 , ]3'J SCCp-4 6^#'fi:i{pT: 4^ 

0. 93'fg-; ^j^^>i?t.: 0. 92 4^-; it^ili^^: 1. 09 'f^; 

1. U-fg-; 0. 97 -f^; i^ik^. 0. 92 -fg-. 

#J8 



7 1. ^^piN i n^^^MA^^mm^^^ ( 2. 45ghz ) 

^^mat^^ ( 0. 5GHz ) ifb^A^. JS.-k^m 1 ^/r'T^6ff^*^it%^'ff^*'J 

SCEx-8 , ^-^S^^^m^^-^, ^^iKM^^'li-. ^^^^A^t^^/" 

^^Mi^^^. y:i SCEx-8 m^'li-^ 1 , J5'J SCCp-4 6f^#.fct:ftaT: 
d^it%#^^#-: 0. 89 ^SJ^ifcvii: 0. 95 >f^; iti^i^il^ 1. 09 'fg^; 
*i-^'^iS:i^% 1.08>f^; ^>ik>i^>ffi.: 0. 96 'fg-; IJrifc*: 0. 95 

-^'J 9 

#'J^ S 4A ^ 4B t^^6^2C^>i5:^, ^J^^fer® 1 /J/r^6^it*>^#. ^ 

>^m^^ 400 ^*^i^^t MWPCVD ^ RFPCVD . ^ 'J ^ ■sr>':A^^ 
;^it>^#>& 101 ^ 102 6^^;^ 490 Jtif^A^M^^^^Mr. 

—^-GGW<^^n^ —^Si2i\e^i^n. — >hPH3/H: (##: 2.0%) 

— >i-B.Hs/H, (#^: 0.2%) ^-f^M. — >i- H, ^^M. — ^ He — 

>hSiCbH2^^^^— >^SiH«/Ha (##: 2%) ^>«^^4f-^»J T il:^. 

1^, ^JL^^i^^:^^MMzlOl ^ 102 6^^;^ 490 
^^^401 t*^^^*^riii4i413 Ji, _iL^^^401 6^ l*l^>fg-^^^^( 

1^, n i«q 406 #1^^, ja-je^j^^^iUJiJ-fg-Ji*^^^ ( iK^TjT ) 
k.^^r'^^^^f^ 402 t> JL6|j&i^^J^ii.i±r^T#^^;^;&p*ft:^ 410 ^ 

#:#T^'J?:t^p.;i^4i7 t. i^. J-;^ 490 )e^'fi:^^«^^7-^&;Mti^^4io 

^^m^^^^^n^^.. it ^p.^ 417 6^j*i^>ft-4«— >h-:l^-^^ ( ^ 

^71^) 1 10"^6^j>ffi.5S. 

(^=-PIN^;i4l6^>RF nUMr^^A) 
Hi ^#^iai±^#4^illf' 429 ^^ifiiUllit'lK;^ 417 . 1^, 441 . 431 



All J*I^6^>!£J$'ft-ft&— ^-^ii-iS^ ( ^M^^) r7&;Bt^#J>^L 1. 0 ^. J-J^ 
>^B^410#^iIi5:^, J-vl-f^;^ 490 6^'SLjt.ii^>J 380 " C. ^^^t^A^^ 
1^ 443 , 433 . 444 ^«-434 ^dt^^, kX;!^ SiH4 ^'f^>^ PH3/H2 ^-^i^it 
n.'f^id^ 429 >{ti^iJx^^.M 417 t. SiH. n.^>j^*. H2 ^^>jjt* 

^ PHs/Hj n.'f^>j^*, ^^ijfo*4£^J^ 438 . 436 ^ 439 i^i^^'J^^^J^it 
1.2sccra. ISOsccra;^ Ssccm , JiLj^:fRj^ 417 F^-5p6^,&^;ffc4^^J^ 1. 3 

1^, i^M ( y:iT^^ " RF " ) ^J^, 422 6^:5&^#Li5:^i«7 0. 07W/cra\ 
ja. RF ^^:R>^iliJ>l^^-^#^:?^j^;fr 420 icXitA^^t^^, Sjjlfc. 
^;^Ji^^^^ PIN RF n ^>gr, 3.^^JM,M-^ 0. 1 |i ra 6fr RF n 

^>g:, jH:.Bt^%RF %,^ja^jL#ife^^, >y^.?&^.^^^M c-Si6t^^PIN 
RF n ^>g: 103 SiH^ ^'N^, PH3/H2 ^i^^ H2 ^'f^^xt^./g 

417 d^j/g^^i^'jl^ J§.|^2t^Rj^^=^'f*^f-6(ri^^:^ 10"' -^6^ 

(^-H-PIN ^;*£j6^; i 

»a:fc»T6fr55^i^;faM:^j^^ PIN ^Jfy^^^n c-SiGe 6t MW i 
^>g-105^&;fea-Si d^RF i^>g:106 (— . 

-M-^, ni^ 407 ^4T^, >'X^^.fi. 490 ( jf-^^^^j^-L^S^vg) ieilUiJ 
^M— ( ^M.^) ^^^A^^^i^m 403 ^ i m^M'^^s^ 418 
t. -S^;^ 490 . iiX^t^^^^^^MJft^^^ All mil 

i ^M,}^^^ 418 ^^I^I^-fg-fl*— ( i^^Tfi) 
^j^^^l X 10"'-^>6t>S.^$. 

^T:^^^-H-PIN ^;ftj^ MW i^;g:105, ^v!^^'^^ 41 1 
>':<'f^;^490 6^iS.>^ii^iJ 420 ° C . ^^;^Jt>j^:Jf1^Bt, 'f^l^ 46K 45K 
450 . 462 , 452 . A63 . ^ A53 mt^^. yMt—SiW*. GeW*^ Hi^i^i^ 
itn.^miU'f 449 >j?u^ i ^>g-/:^^PsH 418 . iiX, SiH4 ^-ff^yj^*. GeH. ^ 
^>/u*:fp H, ^^i^oj:, ^^;f9>^6^>^L,*4£^J^ 456 , 457 ^ 458 , tTq^^'J 
;Mt#:^Jvit 40sccm , 40sccm ^ ISOOsccm . i 418 

RF 424 0. 15W/cm\ #5fe>^>I'fe>^# 428 , 



^2^% ( 0.5GHz ) (^^Tfr) 6^F^^;Bti5:^;H? 0. lOW/cm', MM 
^yk.^^i^it^B^ 428 i MMt^^M 418 t. i^J^itj^^^t^ 

^, JL-Mtn 427 44:^:?f-. ©J*.. ^ =.PIN ^*^6^MW i ^>g-^i6^^ =. PIN 

RF n #>g:_L:J^;^, JSL^^M^M^^^ 1. 5 m m i ^>gr, jlbBt^jL 
m>it^it^'fe., JL^il'feiS.%i^, 424 6tr*Jrii{^4f-aL, kX^A.^ PIN 
d^MWi ^>grl05 jiq 45K 452 ^ 453 >e<'f^SiH4^>^ GeH. 

H,^#.>ffaLij|^ i 418 , i m.M:i^^M 418 rt^ 

^n.^'f f*i^^t4*^^^l X 10-^^6^^.^. . 

TtrT^^^-H-PIN RF i^>g:106, J.>^M«'^^ 411 #$«Ji£^. 

»':^'f3tS->a490 6^ia>lii^>j 300 '' C. ^^MyiUiP^MH. 1*^ 464 . 454 . 
450 . 463 ^ 453:|4:i^'&^^, y^L^tSuWi ^i^^W^ ^^lEit-^-fmi^^ 
449 i ^^gri^^Psig 418 . iUL, Si^H* ^-^vj^*^ Hi ^-^jiU:, >f§-^ 

/^>^6^j>^ui:^^J^ 459 ^ 458 , ^a^5'J:fdL-it^J^ 3. 5sccra ^ lOOsccni . i 
^>g:/:^^P^^418 l^^60>a5S, ia.it^15'^^il)^ (^^^) 60^^, 
^J.i§L 0. 65 

1^, RF ^i^, 424 6^:5ir^;i4.i5:^i<; 0. 008W/cm'^fc^$«J<fe>ffi.;It 428 , 
y:iitA^^t^^. JL^n 427 :t^:h-^. glilb, ^f-kk^^^?lH ^J^it(jm i 
^>grJl^^^-= PIN M^6<> RF i ^>gr, JL:f^^^>^;^ 23nm §^ i ^M,, ^ 
BfjfjhK?^^^, JLRF 424 P I N 

6^fRF i ^>g:106 6^:?^^. 

1^ 464 . 454 , ASZ^ASQ^^m. S i ^H* ifp H. jhit^ i ^ 

>g->^:iRM418 , i MMr^^^^m m 

1 ^ W'^^jB.^. 

( PIN ik^^ RF p m.M,^ii^^ ) 

7{7T:>^^&:feSiC6(r.^-= PIN^;fil6fiRFp^>i:107, -f ^ni«q 408 
k:^:^.!-^^^ 490 (:f'^>^Ju^6^>g:) i«ilU'J>J^4*— ( 
^ ) .^^^^^$6^*^ili^ 404 ^ p 419 t. 490 J^^f^^ 

^« vi^^^^Mt^fe^ 412 ^'^^^mt^^^^^-mtu^. p 
M419 d^f^^-ft-fl*-^^^ ( tK^t?:) .?a=Bt^^^^^ 1 X 10"'^6^>ffi.?$. 

^>^^^ 412 4f-$«JiS:^, )'X'f3t&;^ 490 6^i£>^ii^il 300 " C. .jSlJ. 



|cq48K 47K 470 . 482 . 472 , 483 , 473 , 484 
i^ 474 #5»I#^, yit;fcH2, SilWH^, BzH./H: ^ CH. ^.^il.iin.'fMi^j^^ 
469'^ilU«]^jjR;^419 t. ^» H2^>^>^*, SiHVH: ^#^>j^-i:, B2H6/H2 
^'(^^vj^ J:^ CH. >f|-^ij^*^^J^ 476 , 477 , 478:^ 479 , 

Si\^4SiM^ SOsccra , 3sccm , 9sccm ^ 0. Isccm , JLi^:^^;^ 419 

1^, RF 'fei^, 423 0. 07W/cni\ JL:^ RF ^^nk.^^^] 

RF p ^>ir. _B-^A>gr;f-J^^ lOnm 6^ RF p jtfcBt^^ RF ^i^, 

k>l#jL#it;^%, >^.f&^j^^-= PIN ^;|^6^ RF p MM 107 6*j:^^. |^ 472 . 
482 , 473 , 483 , 474 , 484 , 471 , 481 :fp 470 ^.^PQ, JJA'fjtSiH./Hi , 
B2H6/H2, CH4^ ^^^^jLv^ p MMz'^^M 419 , JLI^ p ^>&S^^P.;^ 419 

( ^ Jl- PIN ^;i^6^ RF n M.M,¥]^l^ ) 

ii;T^;M-'5^M c-Si 6^r^-:^PIN RF n 109 , . 111^408 

yJL^ttL^M. 490 (ifp^^>itJLa&6tr>g:) is^'i-ft^fr— ( ^ 

^7F)rl&^ib:}*^^6^*&-ili;i^ 403 JLHl^q 407 ^^^^^JL^^M^m ^ 
ili5>J#-^— >h^^^ ( ^^n^) ^^^^-$r^^^i^m 402 ^ n nM:y^M 
J^417 t. 

490 >':i^it^^a^T^-^^;^^fe^ 4io ^^^m^^ K^-HiJ^^.. M 

n nMzmf'^m 417 dfjl^^. >f^4&— ( ^^^) , 
1 X 10''^6^>a?$. ^;^;^^^410#^iJi5:^)a'f£^^ 490 ^ig.;^ii5>J 
320 ° C. ^^;^iS>l^^-^Bt, l^q 443 , 433 , 444 ^ 434 #5i]:^>ft, 
;te.SiH4jfpPHj/H2^'«^ii.i±^'fM#i2i^ 429 .fli^iiiJli i^^P.M 4 1 7 t. ^^S.. 
S i F. ^^>;jt J:. H2 ^>J|^>ijt*jf«- PHj/Ha ^'f^L^^o^, ^^>*^^ 436 
#^ 439 , i^a^^'J^^^^Jxjt Isccm , ISOsccm 8sccra , JLi^^Px/li: 4 1 7 l*| 

1^, RF ^ii?, 422 0. 07W/cra\ JL:^^ RF ^&#-#:>StxO'J 

^^^'f^^-^^f 420 , ^iiit^^it:^^. SJt., ^d^^fe^ =.PIN^;^6f| RFp 
^;g:-t:>^^^^PIN^;*^6^RF n ^>gr, JiL:?^^;g:Jf.J^ 1 OOnm 6^ RF n ^>&, 



I 



( PIN i ^>&6^^J^l) 

;H7T^il^4i-M c-Si 6«>^J^PIN^;|^6^ i ^>grllO, "titn)^ 407 ^ 
klt^e^;^ 490 isMH"^^—^^^^ C ^ 

^ ) ifh-^^^A^¥ji^m,m 403 i nMr}^:^^m 418 t. 490 fX-fit* 

411 49f-^-^)^60>5r^.?ri#$>J;&p^. et^, i mM:i^^. 
^ 418 -fi-^— , 1 X IQ-'-e^t 

^MJjo^^r 411 J^-fitS-;^ 490 6fjiS.>^i^i) 380 C . 

;Mfe;^5fe^Bt, 46K 451 , 450 . 463 ^ 453:^i^'f£:h-^, i-X-fitSiH. ^ 
-f^^ H2 ^>f^ii.itn.'(*^iii^ 449 i nM^^^^^m 418 . Si H4 ^ 

>(^>^t^ H2=l>f^^>^*, 'f|-M;f9>^6tv^*^^J^ 456 ^ 458 , .^^^«^^) 
>i5b 50sccfD ^ ISOOsccra . i -^^'AMf^ 418 I^^6^>I5-J5, i^it^ T^'-^ia.l?^ 

( ) 6^:^!^, =iS:#:#J.i5t 0. 03 

I^, RF ^i^, 424 ^^^^i^:^^ 0. 15W/cra\ ##j^5'J>(^i±.# 428 
_li. ^i^%.-^> ( 0. 5GHz ) ( ;^^^) ^i^-^^ 0. 10W/cfn\ JLt^^ 

>:^^#i|.i±<ll>ffi^*f 428 ^^^^^ i ^>g:^^:^^M 418 t, ^XikJk.^^Uk.'^, 
^di&<^5t^^PIN^;f^6^ RFn^ygrJi^^^-rLPIN^;|£l6tr i ^;g:, JL 
^^M:]^^ 1.5 p nifi^yg-. jlbBt'^jtJ^it^^, JL^>ffi.^i^, 424 
#L#jL, k:^^^^^PIN i ^>g:1106^^^, 451 ifa 4 5 3 #1^ r=*J , 

VXit^iW*^ H2 ^#^#jL>^L^ i ^ygri^^.H 418 , 3MJ^ i ^>ir>^^RM 418 

( ^j:iPIN^;J^#^RF p^>gr6^^^) 

7f?T:^^&^SiC6fj^j:-PIN*#;J£j^RFp^y&lll, ^;^ 490 ( 
id. ^-f ^-H- PIN RF p^>gr6tl^#^#^'J*a-, J's^ ^>«^>^o*. 

^«J#.4^^J^ 80sccin , 3sccin . 9sccm ^ 0. 2sccm , 3J^^>;^ 260 ° C 6^ 



( ^— PIN RF n ^M:¥i^^ ) 

^Ti^A^^&Si PIN i^^^ RF n ^>g: 112 , -^ibni«^ 408 

J-X^?:^;^ 490 (^^j^^Jir&d^vi:) i^ilU'J'fi-^/j— >h^^^ ( ^ 
Hfaf^it4*^^6^*SrillM 403 t> JLHIcq 407 ;f^^^^X;Je^;^ 490 *Sr 
iltfj-fg-^— ( ^7?:) ,7&^ib*b^^6fr*^ilij^ 402 n ^Mz^^^ 

m -f-^ j::- PIN RF n ^>&^6lJ&6^1^5^#^rt^. SiH. 

^^>^u*^ PH3/H2 ^-f^y/uj:, ^^ij^Jr^i^^J^ 438 . 436 ^ 439 , 
ifi7^«'J#.4^'$»J>i5L 1. IscciD . SOsccraifflOsccra, 2^:|Rig417 J*|-^6^>!£S#: 
4£^J>j!t 1. 05 ^, JL^^^^fe^ 410 ^^lliSL^ie^-fet^J^ 490 230 
° C, gljib, ^;31T^— PIN#;|tj6^RF n^>g-112. 
( ^— PIN RF i "f^M.^^^ ) 

i^T:^il^^a-Si 6^^— PIN ^;}^^ RF i^>g:113, >a-^^^PIN 
i^^^ RF i ^>gr 104 ^^M^nf^^^^^^^ 490 ( ^f^^^iSLjiii^fttr 
. >^-r|^-H-PIN^;*^ft^RF i ^>g:6*Fl^6^#*#$lI^J_. X^L&;^ia 
190° C, Si2H6^>fii^>^u*^H2 ^>f^>^J:>f^M;fe^6fF>i^J::^^]^ 
464 ^ 463 i?r7^^l|;^^^]-^?L 2sccm ^ 200sccm , i^^xj^ 417 ^^^BJri.i^ 
4£^J^0.8^, JLRF:5«r^>Bti5:;^7*7 0. 07W/cm\ Qjib, ^^^7>g:>?-;^7f; 0. 1 
M m 6^ RF i ^;g-113 . 

( ^— PIN ^;J£|6*f RF p m.^^'S^^^ ) 

if^T^^&^SiC^^— PIN^;ffcl^RFp^.g-114, ;^;^ 490 {^^^ 
^^Jl^Sj^M:) >':^-^^-^PIN^;*£j6^RFp^>grl07 ^^A^m^:^^^^^} 

^^'J^L^^-*]^ 90sccin , 3sccm. Ssccm ^ 0. 4sccm , JL>^:fPx 1 7 0 ° C 

1^, nifig 409 #:^^, »':Afe^;^ 490 (^^A^Jl^Sj^j^) s^aiM 



1^, PIN ^yti^^ RF p MM: 114 _b, j^^A^i^^^i^^>.^M: 

M-^^ 70nra ¥j ITO , -i^^^m'^U.nS . 

^s^^tLi^CT ( 40nra )/Ag ( lOOOnra )/Cr ( 40nm )¥j^^^^^^n6 . 

SCEx-9 . 

itm*] 5-1 

^;^a-SiGe, ^Ji-PIN ^;t^6^yn^;&^;r a-Si , JL^^ PIN i ^ 

Mz^^ a-Si . 'g'fn^tp^^'JJ^ RF :^^ffbi^^^. gjjib, *]ATpfe,%^>H^ 
SCCp-5-1 . X^y:JL^V^ p i n MM^^^yy^-^^'] 9 ^^n^^^i^ 

SCCp-5-l ^ SCEx-9 t^t^— ^^l^-5--4-#«Sr, # 
8i'Jt'&'fn^#'li. #i^/«'JJ:6^M^, jaSCEx-9 6^#'^^ii7 1 , M SCCp-5-1 ^ 

^tjU^^^^^^: 0. 85 >fg-; ^J^^i^u: 0. 90 ^; it^i^ii.^-: 1-12 
^; ^^Ai'li^iiil^: 1. 17#-; 0. 93'fg-; ^iii*: 0. 94 

tbJ^-^'J 5-2 

^jSt-^'l 9 ^'J^ RF ^#-^A6^^— PIN i MM:^^ c-Si . 

^J^Tit^0^SCCp-5-2 . _hii»'X:J'h6«j p i n ^>gr^Av:A 

J^t-fit^^^ SCEx-9 :fp SCCp-5-2 t^^^— ^^J^i^#a^, # 

■«'j*'&'fn6^#'^i. ^^^m-tnk^, yj^ scex-9 ^#'ji7«7 1 , j<!'J sccp-5-2 6^ 

0. 81>(g-;^%.>jg.: 1. 01 -f^; itilLili^^-: 0.98 
^\ .^^'^i^ilil^: 1.03^; v^^.&i->&: 0. 91 0.92^. 
:i(n;yLJ:bi^-^'J 5-1 ^ 5-2 ^JL, ^tTjS'fe^^^j i ^>g:^#B%ic.tr^^>^ 



ttJ^^'] 5-3 

'SX'ff^ 9 6^j#J5SL, X^^-H. PIN ^m^. MWi 
^Mrl05^K^]mR?^^^M. Qjit, *IATife%^^t-ife%^'ft SCCp- 
5-3 . i-Ii^-ffcti^^ii^t^^^llt^^i^^, J-a SCEx-9 6t#'li7«7 1 , ]3»J SCCp-5-3 

^■i^^^^^S^^ 0. 93 ^; it^itil-f-: 1. 06 >fg-; 
1.12 41-; 0. 97 >Jg-; 0. 97 >fg-. 

^'J 10 

t^l5l6^>5riC.'tS^^10^7f:6^j^^P.^T#«J^^%.^>ff. 
SCEx-10 . 

^'f^'J9t> ^-H-PIN^;f^^n^>&^;^a-Si , PIN i 

^^a-SiGe, ^^?in nM^^^ a-Sl , 3.^j:~?in^^^i^ 

Mz^^ a-Si , '^in^AA']m RF gjiib, U^l SCCp-6 . 

Jiiiva:?h6t p i n^n^Mz^VX^M 9 t^l^6^^iC^^6^. 

^'f^^i^i^^i&d^^di.*^ 1 1 ^/rvfr. 

^f-it%^#- SCEx-10 ^ SCCp-6 , ^]^thB9>i-#^, ^^'i^-s-fn^^ 

^^'Mt^i^^y J-^l SCEx-10 ^#4470 1 , B'J SCCp-6 6t#')±:itoT: 
;f/^dt^>t^#^^% 0. 86 'Jg-; ^esJ^^iSL: 0. 93 >fg-; it Jti£il#-: 1. 12 
'f^; «t3fe'liiitiEil#: 1. 14 'f^; 0. 96 *?riij*: 0. 94 

11 

<it#J9t> T^zT^J^il^^^rp c-Si ^^^PIN^;t^6^i^>gllO, SiH^ 

^m^t^ u2^m^^^^^:^Mm^±4kMnr 456 458 .?Q^^'j#:#^j>r5L 

50sccm ;^ ISOOsccra . i MMzJ^^^m 418 f*J-gp6*f>£J$iti±-^^ Ip^^itlS) ( ^jg. 

^) 6t^^.S7#L-i^^J^ 0.03 -e. RF 424 ^^^^iS::^^ 

0. 15W/cm\ ^;i^5>J'(fe.a;+f 428 Jl. ^>:^^i^, ( 0.5GHz ) ( 

^ ) 0. iw/cin\ MMUsjii^^i^it^j^^ rfh^^m^^l i 

^>g:^^^^;^418, J-Xit^^^Tb^^. g|jifc, ^dt&^^Ji-PIN^:f^6t RFn ^ 



>g:_h^^f;^PIN ^Jfy^ i JL^J^^;^ 1. 0 M in i ^>g-, 

jH:.Bti^^feJt%^'lfjti^>y-'fe>a.TfeiS 424 6tr*ji-tbJ8t#jt, PIN 

M c-Si 6^^^ PIN ^;Jf36^j i 110 ^^M-/ILA^0. 1 M ra ^ 3. 0 m m 

M ra ^ 2. 8 M ra ^M^^^M. #^'J T ^I^W^L>^ t4->^>^^^^'f^. ^ 
^®^^7r:Tl^;t^— PIN i ^>grllO ^M:M-^^^^^A'h¥jM. 

1^, JLifciiti^-^^^tlJl^^-^^PIN i ^>gr 110 6^>gr>^;^6frJt;fcL 

^>g:110 6fr>&>^>^6^iti^, ^^iJj]L^6^^#^. 

^^^M c-Si ii(j^sz.piH i^>&110^;^>^>^0. 5 m m ^ 2. 5 m 

#J 12 

t, ^rii^^^^^i c-Si PIN ^;J^6^ i ^>gr 105 , SiH. 

^m^L^. GeH.^#:>^L.*^H2^>f^>^*,>f§-4*;fB>^#^>^*^^1^ 456 , 457 
^ 458 , ifij^^«'I^^^J>^ 40sccm . 40sccm ^ 1 SOOsccra . i ^>g:i^^xM 418 
itit-^^T^r-^itj^ ( i^^TT) .?a:fi^^J.jt 0. 03 1^ 

RF 424 0. 15W/cin\ #44j^^'J'lfi»>a# 428 . 1^, 

( 0. 5GHz ) ( ^^Tjc) 0. lW/cra\ JLit-^i^:5&^ 

i^iti^B.^ m ^W^i^'l i ^>&^-^^.^418 t> ^Xi^^^^t^^. Salt, 
^^^^ PIN RF n ^>grJi^^^-H. PIN i ^>gr, Ji-^A 

^M-A^ 1. 0 M m i ^;g:, aH:.Bt#it;^^^#jLJL:^il>(6>a.«fe.iif, 424 6fF 
45^A#:# jL, yy,^^^^ PIN i ^>g: 105 y:i^m^:^^, 

^I-^i^^^v>^#^--K•tJ^^^^^M C-Si 6^^-H-PIN i ^^^105 

^J^%>/u. if-^^J^. i^^m^^ itltiEil^-^ ^*?rii{-i:^#$'J«'J*. 
/t>y.O. 2 p m^2. 3 u mat, ^l^^t;^ t4-A.>*S|^6^^>H^. 



13 

^^11 c-Si 6*r^^PIN^;J^6*r i ^>grllO, SiH4^#La^*^H2^^^>^*>fi- 
J;5r^>^6t>J^J:4^^J^456 ^458 r?a^*J;^#:*J^ SOsccm ^ISOOsccm , ^ 

>g: 110 iiij^^^J^'^m^^^i^^^ Oppra 10. Oppm ^^tm^, /^.rffjMA^ 

^4fc6^ p i n ^ygr^^PKX^^'J 9 t^l^Idfr:^^^^. 

PIN ^;|^6^r i MM 110 6^>9a>|-*A^'J^ CAMECA ^g^^^Jit*^ IMF-4F( 3t^;& ) 

^^^PIN i ^v&llO^^rS. OppmiiL^^^6ff>^t^^-f:Bt, ^ 

-gF'J 14 

^-f^nt, ^^PIN ^;tf3^ i ^y^l03 ^K^C^^lSJd^^i^iC^^^^j. 
^^&^M c-SiGe 6^j^^PIN i 105 , SiH. GeH. 

^'f^>^*^H.^'f^>i^*'f^^^>SL6^>/u*^^J^ 456 . 457 ^ 458 ^^^^^ 
40sccra . 40sccm ^ ISOOsccm , JL B2H6/H2 ^^^M.^^S^y^u'i^M^ 
460 .^a^f^'J^^jK^^-f^^-^PIN i MM, 105 6fr;^«^«>5tt6^^^t^^^ 

Oppm ^ 10. Oppm 6^-;£® t. >^r^^J>^it^^'f^, ^i^^pM. i M^ n 
MM:^^XMim9 ^^^n^^^^^A. ^ =-PIN i ^>grl05 t^^^ 

CAMECA y^^^ik^ iMF-4F ( ^Lh^ > 
=. PIN ik^^ i 105 8. Oppm ^^^^^i^^^¥jm^^ 

^^•1 15 

M 9 t, SCEx-15 -^t^— PIN ^^6^ n ^ 



^^a^-^M,^3t:S.^^. iS.^tiZM.m.>f^204 . 2 t, 208 ^ 
Tf:— >hn^#^«-^^'«^ ( a-Si )JL209 ^7iF— >hn#^a«9+-f^ H c-Si ) 

:K;T^^&4*a-Si 6f>^j:-PIN ^;J^6^ RFn#>g:208 , 1^ 443 . 433 . 
444 ^ 434 ^$il^fif, yJLm.it^i^iaf' 429 ^ SiH^i^ PH3/H2 ^^^Jt^M^'J^^ 

>^*^^J^ 438 . 436 439 , xffji^m^^M^ 2sccm\ lOOsccra ^ 
5sccra, JLj^^^M417 f^^6^>a?$#:4£^J.it 1. 0 ^. 

1^, RF 422 6^>:5«r^:^i5:^if; 0. 03W/cin\ i RF ^^^l^Jt^^i^'J^ 
420 y:tit^Wit;^fe. Qjih, f1St&>i?b^ =- PIN i^J^fifj p ^>g- 
207 Ji^^|^J^PIN^;|*|6^RFn^>g:, JL^^>g-;^>^7«r ISnm 6^ RF n ^>g-. 
itbBt^^ RF %^,)':i#jh^it;5t^, /X^fi^^A^^ PIN RF n ^M, 208 

'f3tSiH4. PH3/H2^H7^^#jL>^i^^s;g417 . JL|^i^^5i;i2 

tbife-e^'J 7 

^^-fF'J 15 >Nl^6^#-frT^J^— SCCp-7 , K^f^SZ. PIN ^ 
^6^>RF n MM:^^ Si-Si , JL^^PIN^;!^^ i^>g:^^a-Si. 

5tt-f SCEx-15 ^ SCCp-7 t^^— ^. #*'I-^i^^7^>^#^tr, # 

m-t'^'in^^'}i.. 'fti*;*']*^^, SCEx-15 1 , M SCCp-7 

;f/?dr^it^#^^#-: 0. 87 -fg-; ^sJ^vfe>£: 0. 91 ^; it^x^il% 1.12 

l. n^; ^v^^J^: 0. 94 i^tij*: 0. 94 'fg-. 

-fFiJ 16 

^]>^— ^ib^^^t SCEx-16 , ^t^^ PIN n MM^^^^l^^^ 

M:. iK^A^m 3 t^*. -jt® 3 317 >h n ^^K^^s^-^'f*^ 

( a-Si ) M:> Ji- 303 ;fc7rr->^ n ( m c-Si ) ^^^f^S, 



PIN^;t^6^ i ^>gr 305 6^^H'>ir, i5:^T -^^^ 306 . 

7«7T^Afe^a-Si 6'|^^PIN^;|^6(» RFn^>g:317, 1^ 443 , 433 . 
444 7^ 434 #$«J#^, k:Jtd^i±^'fmi^f'429 4C.SiH.^PH3/H.^>«^>^illJm 

>j!L*^^J^ 438 . 436 ^^ 439 , i?a^^«J^#:*J>J^ 2 sccra, lOOsccra ^ Ssccra , 
JLj^^P>;^417 rt^6^>5.^^4:^^J>j^ 1. 0 -=b. 

1^, RF 422 ^^^m^^ 0. 03W/cra', JL RF ^^:vSL^mSW 

^SU^^^. ^JL,7;^^A^^PIN^^6(jRFn^>&317 6^^^. ^^iSiH. . 
ris^^-^'J 8 

^-^-^.J 16 t6t^^I^6^|#^T, ^l^-^l-it^^'ft SCCp-8 , 
^^PIN^;l^6t RF n^>g:^;r a-Si , JLI^^PIN ^;HJ6^J i ^>ir*^a-SiGe . 

5tt-f SCEx-16 ^ SCCp-8 t6^^— ^^J^7v>h#,5Jr, # 
m-t'^^n¥j^'\^. ^^«'J*^^, J-^^ SCEx-16 6^r#'li^ 1 , M SCCp-8 

^Jj-kk^^^^^^' 0. 88 43-; ^J^^vifu: 0. 89 ^g-; it Jti^^: 1.13 
JBt^'^^i^il^: 1. 12>fg-; %.>»b*t>ffi.: 0. 95 >fg-; JL^^Ttll Jt: 0. 95 

-^^^A j^^^n ^k.^ #'^4. 

M 17 

^-^nt, ^T^^^-H-PlN^;|f3^MW i^y^lOS, ^^;fg>SL^>i^u* 
456 458 ,?ai^«'J4e. SiH4 %mtu^^ ^4^^>>^J:#:^]>i5L 50sccm ^ 
ISOOsccin, J.GeH.^>f^^>/u*#$'JSi3t. ^:i*h-t 20 >5f.^%^ 60 

^J^T-#it^^'f+-. ^^PlN*^;f^60MW i ^>g:105 tftfj^-t^iA 
^.J^ CAMECA />^*Ji^6^ IMF-4F ( ) «'J*6^. -^/r^#6fF^^^7T^>jt 

4^16 ^17 t- 



18 

=. PIN ^;|^6^ MW i ^M: 105 ^f^^^J^^M:^^^^. ^^^^ 
-^.J 19 

^-^iC.it^^'ft. 1^-= PIN i ^>g:105 ^^^ni^^^^^k. 

^^^m.^M 1 04 . 

i^J^ T 300m 30cm 0. 2mm M-^A^^tJLMM ( — 

>i ^;^ii.i±//r^6^ i^^.m^fJff^^ H.^ n ^i^-fe^ 'J 5 1 5 o 1 6t >»t ^ 

jl'f^. ^J^^-^^^M-^'f^^i^^M^^'^^^.^ 5026 . 5036 , 5046 . 
5056 . 5066 . 5076 . 5096 . 5116 , 5126 . 5136 ^ 5146 ;^>5t3^'J^>^ 

^>A^.m^. j/<^M^nKi^^i^n-^^> ^i^m^\n.i^n 5201 . 5202 . 

5203 . 5204 . 5205 , 5206 . 5207 , 5010 . 5211 . 5212 . 5213 ^ 
5214 . 



0.5GHz , 2. 45GHz ) ^ ^^^^H^^i^^m.. yU^iit:^^, lOOra 
^^^MJ^^^lA^-kPm 1 ^/r^6^Fi&X =- PIN ^#;^6^»=-*iC>t^^#. 
>j5t^j:iPIN ^mi^ i ^^^>gr6^^J^t, ^;^T^i4:^#- ( 0. 5GHz ) . 

^ RF p ^>gr 114 Ji, 'fi-^^^l^^H, x^^sjl4>g:>f->^7«/ 7 Onm 6^ 
ITO, ^i«7ilHa%*L115 . 

1^, ^i^H^^fc^l 115 _h, i5:J.4^;f;^^cr JL>J§-^4-^ 
iZM^A^^CT ( 40nm ) /Ag ( lOOOnm ) /Cr ( 40nra ) ^^^^^^^ 
116. 

Qjtb, ^^T^^-^'J^^^^^^fi^^Jit. i^it^^'ft^:^^ SCEx-19. 
Hs^-^'J 9 

^-^^F-I 19;felS16ff#^T^Jj^ifc%^>H=-SCCp-9 , =.PIN 
RF n^;g:^;^M c-Si , ja.^ J=- PW i MMr-^^ H c-SiGe . 

J«ti"it^^^ SCEx-19 ^ SCCp-9 #, ^^J4-^v>^#^, ff-«.] 

J:'e^n6^#'t4.. 'ft^«»l*^^, )a SCEx-19 6ff#.^>?7 1 , i3'J SCCp-9 6fF#.^:i 

^■kk^^i^^^^: 0. 88 >fg^; ^^^ii^: 0. 93 >fl^; it^^ilil^ 1. 07 
-fg-; 1.08>f&; '^y^^B.: 0.94-1*; ISttbir: 0. 95 -fg-. 

^'J 20 

9 t. ^^PIN i ^^-^^>gr^#');8-^>^^<f^ ( 2. 45GHz ) 

'fW^?:^^*^- ( 0. 5GHz ) ^^j^^j, M-^m^m-ks^m 5 //r^FA^^— j.-^^ 

SCEx-20 . 

SCEx-20 6^1 #'1^7^ 1 , m SCCp-9 ^#'ti:fe.»T: 

0. 89 43-; ^i^^vi^: 0. 91 ^S", ^^iiJk^: 1.08 
-fg-; *i-^'f4ig:it.a*.% 1.10>fg-; ^y^a^&i 0. 94 >fg-; 4Prilj*: 0. 96 -fl^. 
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